Thrombi represent the most frequently found intracardiac masses. Left ventricular thrombus (LVT) is an important complication in patients with ischemic heart diseases and in those with dilated cardiomyopathy and systolic heart failure. The diagnosis of left ventricular thrombus remains important since anticoagulation will reduce the risk of systemic embolization and stroke. Despite advances in other imaging modalities, echocardiography remains the most important tool for diagnosis and risk stratification in patients predisposed to develop left ventricular thrombi. Mural thrombi formed on the left ventricular endocardium and horseshoe-shaped in chronic dilated cardiomyopathy, masquerading as left ventricular endomyocardial fibrosis was diagnosed by transthoracic 2D echocardiographic imaging in a 38 years old middle aged man. Background of this case highlighted the pathophysiology, high risk echocardiographic features and the role of anticoagulant therapy in LV thrombus with dilated cardiomyopathy.
Introduction
Thrombus is defined as a discrete echo dense mass with defined margin, distinct from the endocardium and seen throughout systole and diastole. Intracardiac thrombi are classified as left ventricular, left atrial, right sided and valvular thrombi. Left ventricular thrombi are typically located in areas of severe wall motion abnormalities.
The pathophysiologic mechanism for left ventricular thrombus (LVT) formation in the so-called "Virchow's triad" was postulated in patients with acute myocardial infarction or in those with dilated cardiomyopathy and congestive heart failure. The triad consists of stasis of blood, endothelial injury or dysfunction and a hypercoagulable state. LV regional wall akinesia and dyskinesia result in blood stasis; prolonged ischemia leads to sub-endocardial tissue injury with inflammatory changes and a hypercoagulable state. Thus the combination of blood stasis, endothelial injury and hypercoagulability, often referred to as Virchow's triad, is a prerequisite for in vivo thrombus, composed of fibrin, red blood cells, and platelets. Thrombi occupying in heart chambers are designated as mural thrombi. Abnormal myocardial contraction or endocardial injury promotes cardiac mural thrombi formation. In patients with dilated cardiomyopathy, low-velocity swirling of blood within the left ventricle also predisposes to the development of a thrombus due to altered hemodynamics associated with poor myocardial contractility. Thrombi may undergo propagation, embolization and dissolution. The older thrombi become organized by the growth of endothelial cells, smooth muscle cells and fibroblasts. Eventually, with remodeling and contraction of the mesenchymal elements, only a fibrous lump may remain to mark the original thrombus. The fibrosed thrombi may undergo hyalinization and calcification.
It has been speculated that LV thrombus provides a positive role by offering mechanical support to the myocardium and therefore protecting against LV rupture. The thrombus becomes firmly attached to its site of origin, enhancing the underlying myocardial scar, partially restoring the thickness of the myocardial wall and limiting the potential of its expansion.
A chronic fibrosed organized thrombi visible as horseshoe-shaped in LV cavity around the apex in chronic dilated cardiomyopathy is uncommon and so this case had been reported.
Case Report
A 38 years old middle aged man, having frequent episodes of bronchial asthma for one year duration was referred to this hospital for echocardiography. His pulse rate was 116 bpm and blood pressure 110/70 mmHg. Physical examination revealed normal JVP (Jugular Venous Pressure), enlarged apical impulse, muffled heart sounds and no murmur. Lung fields revealed basal rales and rhonchi. Blood chemistry revealed no abnormalities. ECG was normal. X-ray chest revealed cardiomegaly. Transthoracic 2D echocardiography revealed dilated cardiomyopathy with a measured ejection fraction of 23% and a chronic, laminar, flat, fibrosed, organized, large horseshoe-shaped thrombus occupying the apex and adjacent portion of LV (left ventricular) cavity as shown in He was treated with antibiotics, bronchodilators and anti-failure measures. He was given a short course of warfarin therapy for one month and no change in the thrombus was observed. Since he developed one or two episodes of mild hemoptysis, warfarin therapy was withdrawn. He developed no embolic events on further follow up of 3 months without warfarin therapy. He died due to acute respiratory failure following a severe asthmatic episode.
Discussion

Frequency
Previously, the incidence of left ventricular thrombus (LVT) was reported to be as high as 30% -40% in patients with an anterior wall myocardial infarction. For patients with an non-anterior myocardial infarction, the risk of LVT was lower (<5%) [1] . Although controversial, in the contemporary era of routine early revascularization and more aggressive anticoagulation, the incidence of LVT complicating an anterior myocardial AMI (acute myocardial infarction) is likely reduced and is currently estimated at 5% -15% [2] - [4] . In patients with dilated cardiomyopathy and congestive heart failure (CHF), the reported frequency of LVT varies from 10% -30%, depending on the series [5] [6].
General Features
Thrombi are typically amorphous echogenic structures with varying shape and are adherent to the endocardium. Thrombi may be multiple, mobile and may protrude into the left ventricular cavity. In most cases, they have a texture and appearance that are distinct from the adjacent myocardium. Thrombi generally involve the apex of the left ventricle, most often in the presence of akinesis or dyskinesis. Predisposing factors include recent myocardial infarction, left ventricular aneurysm and dilated cardiomyopathy and thrombi can develop in any situation in which low flow and blood stasis occur.
Left ventricular thrombi (LVT) that complicate dilated cardiomyopathy (DCM) also are located more commonly at the apex, perhaps reflecting the propensity for left ventricular stasis, to be located further from the inflow and outflow tracts. Hypercoagulabilty and endothelial dysfunction also, are associated with DCM, fulfilling Virchow's triad [7] . Unlike acute myocardial infarction, however, the development of LVT in patients with DCM is not marked by a distinct clinical event. This may account for the fact that most thrombi are found incidentally during echocardiographic assessment of left ventricular function or during evaluation of an embolic event.
Sometimes the thrombi may be flat lying along the left ventricular wall even in some cases, it may be very difficult to differentiate thrombus from myocardium. The distinction between thrombus and pannus formation is essential. Thrombi in general larger and have soft ultrasound density similar to myocardium, but pannus formation is usually more dense and small in appearance.
Echocardiography
Transthoracic echocardiography remains the most important imaging modality to make a diagnosis of left ventricular thrombus (LVT). Echocardiographic appearance of intracardiac thrombus is heterogenous, they can vary from a small, immobile mural thrombus to a large protruding mobile thrombi. Echodensity and shape of the thrombi depend on age and degree of thrombus organization. They may be homogenously echogenic or may have heterogenous texture with lucent areas. An echolucent center suggest that the thrombus is relatively new and actively growing. Very fresh thrombi tend to protrude into the center of the cavity and are highly mobile. Older thrombi generally have smooth cavitary surfaces and they are less likely to change or embolize. In some cases vascularization and layer formation can be found.
Transthoracic echocardiography has a sensitivity of 90% -95% and a specificity of 85% -95% for detection of LV Thrombus (LVT) in studies where the presence of thrombus was confirmed at surgery or autopsy [8] [9] . Echocardiographic criteria for LV Thrombus include:
• A distinct echogenic mass within the LV cavity (may be sessile/layered or protruding/mobile) that is contiguous with, but acoustically distinct from the underlying endocardial surface. It is seen throughout the cardiac cycle and visualized on at least two orthogonal views.
• An associated underlying region of severe wall motion abnormality, usually severe hypokinesis, akinesis, dyskinesis or aneurysmal dilatation. Echocardiographically, left ventricular thrombus was defined as a discrete mass of echoes in the left ventricle that was distinct from the endocardium and seen in both systole and diastole, located in an area of asynergy, and identified in at least two views. Given the propensity for thrombi to form at the apex of the left ventricle, the best imaging planes to visualize LV thrombus are apical views, where the transducer is closest to the region of interest. The characteristics of the thrombus, including intracavitary motion, shape (protruding vs flat), echodensity, heterogeneity and central lucency as defined by Haugland, et al. [10] have been described. The shape of thrombus may be protruding or flat. Thrombi that projected into the ventricular cavity were classified as protruding and thrombi that did not were classified as flat. A thrombus has usually an echodensity similar to the myocardium while pannus appears more hyperechoic [11] . Figure 1 illustrates a large, organized, immobile, fibrosed and calcified thrombus which is flat along the endocardium of apical LV cavity and visible as horseshoeshaped in apical four chamber view of Transthoracic 2D echocardiographic imaging. An estimate of thrombus size, a one-dimensional measurement of maximal thrombus thickness was made perpendicular to the myocardium from the epicardial-pericardial interface to the innermost border of the thrombus-blood interface [12] . Figure 2 illustrates the maximal thrombus thickness of 18 mm in Tilted two chamber view. Certain normal anatomic structures (papillary muscle, false tendon, trabeculations) and technical artifacts (reverberation, near-field artifacts) will result in false positive diagnosis of LVT [13] . Figure 3 illustrates the tip of thrombus embedded along the papillary muscle in parasternal long axis view and a LV cavity dilation of 68 mm suggesting the dilated cardiomyopathy as a high risk factor for its development. High risk echocardiographic features for the development of LVT are shown in Table 1 given below.
In this patient severe global LV systolic dysfunction with a measured ejection fraction of 23% and LV dilatation of 68 mm were the echocardiographic risk factors for the development of LV Thrombus.
LV Thrombus may masquerade the conditions such as EMF (Endomyocardial fibrosis) and other cardiomyopathy syndromes with similar pathologies. Endomyocardial fibrosis is a "vanishing mystery" in the coastal districts of South India and the Kerala state was once "the hot spot" for this enigmatic disease [14] , sub-endocardial fibrosis affecting the apices and the inflow tract of the right or left ventricle or both define the disease [15] . It is characterized by apical obliteration, valvular regurgitation especially the posterior leaflets of mitral or tricuspid valves, atrial dilation with features of restrictive physiology and the disease came to be known as "Davie's disease" [16] .
A pedunculated thrombus in the left ventricular apex was visualized by the apical four chamber view of Transthoracic 2D echocardiography in dilated cardiomyopathy [17] . In the literature, there are two reports concerning the echocardiographic evidence of an intraventricular thrombus. Levisman et al. described the echocardiographic appearance of a pedunculated tumor in the left ventricle, which proved to be an organized thrombus [18] . De Joseph, et al. reported the echocardiographic findings in a patient with a large left ventricular thrombus [19] . In this patient, a large, flat, fibrosed, organized and calcified thrombus was visualized as horseshoe-shaped in apical four chamber, tilted two chamber and parasternal long axis views of 2D echocardiography in a 38 years old middle aged male with dilated cardiomyopathy.
Embolic Risk
Several studies have suggested that LV Thrombus that protrude into the ventricular cavity or that exhibit independent mobility are associated with a high risk of embolization. In dilated cardiomyopathy, the mechanism of embolization of LVT is less clear and several studies failing to demonstrate an increased risk of future embolization [20] .
Anticoagulation Therapy
In patients with cardiomyopathy, the incidence of LV thrombus has been reported in the literature as 11% -44% [21] . The definite treatment of LV thrombus is controversial. The main treatment options include thrombectomy, anticoagulation, and thrombolysis [22] [23] .
Chronic oral anticoagulation has not been shown to decrease the risk of ischemic stroke or mortality in patients with LV dysfunction [24] . Anticoagulation should be individualized and considered in patients with a history of thromboembolic events, atrial fibrillation or evidence of an LV Thrombus. The level of anticoagulation Similar to the post-myocardial infarction patient, a documented LVT in the setting of congestive heart failure and dilated cardiomyopathy likely warrants anticoagulation, especially if embolic potential is high and bleeding risk is low. Currently, no evidence exists for anticoagulation of chronic, layered, organized, mural thrombi. Due to the current lack of definitive studies, the primary prevention of cardio-embolic stroke through therapeutic anticoagulation remains controversial in patients with dilated cardiomyopathy and congestive heart failure. Despite the lack of supportive data, given that the greatest benefit would be expected for those with severe LV dysfunction (LVEF < 20%) or a previous history of an embolic event, the use of anticoagulation in this select patient population may be reasonable [25] .
In this patient, LV dilation of 68 mm with a LVEF of 23% and a documented LV Thrombus may suggest the use of anticoagulation is reasonable. Since the LV Thrombus in this case is a chronic, fibrosed, organized with calcification and densely adherent to the endocardium of LV apical region as a protective layer to limits its expansion and rupture, the benefit of anticoagulation is questionable. The patient may not experienced any embolic events previously and so the chronic anticoagulation therapy is not preferred in this case further after a trial of warfarin therapy for one month period.
Conclusion
Left ventricular thrombi in chronic dilated cardiomyopathy, visible as horseshoe-shaped, was detected by transthoracic 2D echocardiographic imaging. It is an interesting feature masquerading as endomyocardial fibrosis in a 38 years old middle aged man in coastal districts of South India at Thoothukudi region in Tamil Nadu state.
